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Abstract. The objective of the research was to find out the effect of Curcumma, Zn-proteinate, and Cu-
proteinate supplementation on subclinical mastitis status in term of 4% FCM milk production. The research 
was conducted using 24 heads of lactating dairy cows in Randomized Block Design with six treatments, and 
four groups of milk production as replication i.e. I=  >14 kg/day ; II= 12-13.99 kg/day ; III= 10-11.99 kg/day;  IV= 
<10 kg/day.  Treatments were:  R1 (Control); R2 (R1 + 2% Zn proteinate); R3(R1 + 2% Cu-proteinate); R4(R1 + 2% 
Curcumma); R5(R1 + 2% Zn-proteinate + 2% Cu-proteinate); R6 (R1 + 2% Zn-proteinate + 2% Cu-proteinate + 2% 
Curcumma). Parameters observed were 4%FCM milk production and subclinis status.  The results showed that 
ration supplemented with Curcumma, Zn-proteinate, and Cu-proteinate decreased mastitis subclinic status 
and 4% FCM milk production increased significantly.  Supplementation of Curcumma, Zn-proteinate, and Cu-
proteinate resulted is the best for  decrease in subclinical mastitis indicator and increase 4% FCM milk 
production. 
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Introduction 
Healthy udder status in dairy cow was 
important to supporting milk productivity and 
milk quality in lactation period.  Although, it 
was no dramatic occured,  mastitis could be 
damage of  milk secretory tissues, and decrease 
of milk production and  quality at lactation 
period (Harmon, 1994 and  Dewhurst RJ, 2002).  
Generally, udder tissue was protected from 
antibody system according to anatomic, 
chemical, and cellular (Scaleti et al.,  2003 and  
Ma JF  et al.,  2007).  Streak canal could be 
protected from pathogen bacteria in that 
tissue.  Apolactoferrine and lactoperoxide as a 
chemical agent could barrier reproduction of 
microbe in the udder (de Haas et al., 2008).  
Other antibodies, like phagocyte (neutrophyl 
and macrophage) (Cengiz et al., 2000 and 
Nickerson, 2005) in dairy cow with subclinical 
mastitis, the number of  phagocyte cell more 
than 500.000 cell/cc (Nickerson, 2005; Hettinga 
et al., 2008 and de Haas et al., 2008).  
Indonesia, have many indigenous animals 
containing antioxidant agent, which were 
protected of animal feeding, could be improved 
animal performance and maintained of cell 
membrane.   Curcummin, one of antioxidant   
could protect  the cell membrane in tissue 
udder from microbe infection. Curcumma as a 
herbal plant, content of important nutrient, like 
Vitamin C, E and selenium mineral, curcummin 
and atsiri oil could be as a antioxidant agent.  
According to chemical mechanism, curcummin 
as a primary antioxidant agent could  break free 
radical chain by self  producing  a free radical 
(Sidik and Muhtadi, 1992).   Curcummin, also as 
a secondary antioxidant agent, which 
decreased the level of metal as a peroxydative 
agent, other antioxidant agent like, vitamin C, E 
and betacarotene.  Function of curcummin like 
seruloplasmine   as a antioxidant agent and 
binding with free radical oxygen, produced 
from inflamated phagocyte (Yost et al.,  2008 
and Cope et al.,  2009).  By using curcummin as 
a healing agent and medical treatment needs 
more time, so that necessary to combine with 
other mineral supplement.   
In developed country, supplementations of  
Zn and Cu were used for mastitis problem. 
Harmon and Torre (1997), Yost et al. (2008), 
Siciliano et al. (2008) and  Cope CM et al. (2009) 
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suggested that Zn ad Cu minerals could was e 
increase immune system in dairy cow and 
decreased of mastitis cases.  Zn mineral close 
connected with mastitis, according to 
deficiency of Zn (Wright and Spears,  2004; Li et 
al.,  2005 and van Hulzzen et al., 2009) in animal 
ruminant could weak of skin and ephitel, 
abnormalities in the udder (swelling, heat, 
redness, pains) and bacteria pass through the 
teat canal and enter the cisternal area 
(McDowell, 2000;  Nocek JE, 2006; and Norman 
et al., 2000).  Cu mineral plays role in  many 
enzymes like cytochrome, seruloplasmine and 
superoxide dismutase (SOD) (Cope CM  et al.,  
2009).  Seruloplasmine as an antioxidant agent 
were bound free radical oxygen  produced from 
imflamanted phagocyte (Scaleti et al.,  2003 
and  Wang  J et al., 2007).  SOD enzymes have 
catalyst function in dismutation reaction 
superoxydative radical to hydrogen peroxide 
and oxygen.  Seruloplasmine and SOD displayed 
anti inflammation action and could prevent 
tissue damage, which were produced from 
infection and inflammation (Hristov N,  2007 
and de Haas et al.,  2008).  Purposes of  the 
research was to find out the effect of 
Curcumma,  Zn-proteinate, and Cu-proteinate 
supplementation on decreased mastitis 
subclinic status and increase of 4%FCM milk 
production. 
Materials and  Methods  
The research was conducted using 24 heads 
of lactating dairy cows in Randomized Block 
Design with six treatments, and four groups of 
milk production as replication i.e. I= >14 kg/day; 
II= 12-13.99 kg/day; III= 10-11.99 kg/day;  IV= 
<10 kg/day.  Treatments were :  
R1 (Control);  
R2 (R1+2% Zn proteinate);  
R3(R1+ 2% Cu proteinate);  
R4(R1 + 2% Curcumma);  
R5(R1 + 2% Zn-proteinate + 2% Cu-proteinate); 
R6(R1 + 2% Zn-proteinate + 2% Cu-proteinate + 
2% Curcumma).  
Parameters were observed 4%FCM milk 
production and mastitis sub clinic status. 
Variety of the data was analysed with 
multivariate analysis of Randomized Block 
Design model (Steel and Torrie, 1993).  
Results and Discussion 
Influence of  Curcumma, Zn-proteinate, 
and Cu-proteinate Supplement on Mastitis 
Subclinic Status 
Table 1 shows, that the number of somatic 
cell in Control was decreased 0.63% in day 15 
and 4.9% in day 30, then increased 28.29% in 
day 45 and 17.83% in day 75.  In Zn-proteinat 
supplement decreased of the number of 
somatic cell in day 0 until day 75 (91.44%).  Cu-
proteinate supplement decreased of the 
number of somatic cell in day 75 about 83.09%, 
curcuma supplement about 83.02%, Zn-
proteinate and Cu-protein ate supplement 
about 85.45%, and curcuma, Zn-proteinate and 
Cu-proteinate supplement about 93.21% as a 
biggest decreasing of the number of somatic 
cell.    
Response of dairy cow on mastitis status and 
the number of somatic cell were different time 
of decreasing.  To find out effective time of 
decreasing of mastitis status could be 
calculated with estimate curve model and the 
result shows in graphic model and could be 
known that the dairy cow recovered of 
subclinical mastitis (if the number of somatic 
cell less than 500.000 cell/ml (Middleton JR. et 
al., 2005;  Riekerink et al., 2008 and W 
Steeneveld et al., 2008) (Figure 1). 
Result  using CMT shows that curcumin, Zn-
proteinate, and Cu-proteinate supplement 
could be reduced subclinical mastitis status and 
the faster of decreasing started in week 3-4 in 
dairy cow, the number of somatic cell negative 
mastitis status could be estimated less than 
500.000 cell/ml.  The longer time of decreasing 
in dairy cow with Cu-proteinate supplement 
and dairy cow with Zn-proteinate supplement 
in week 5-6, whereas dairy  cow in control 
group was increased of mastitis status from 
positive 2 to positive 3  (  5.000.000 cell/ml). 
Limit of the number of somatic cell according to 
Middleton et al. (2004) and Tripaldi et al.  
(2003) could be less than 500.000 cell/ml, so 
according to estimate function curve Zn-
proteinate supplement effective decrease of 
subclinical mastitis in day 48 and the number of 
somatic cell decrease until 494.000 cell/ml, 
dairy cow with Curcumma supplement effective 
decrease subclinical mastitis in day 45 with the 
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number of somatic cell decreased until 495.000 
cell/ml, Zn-proteinate and Cu-proteinate 
supplement  effective decrease subclinical 
mastitis in day 35 with the number of somatic 
cell decreased until 497.000 cell/ml and the 
faster decreasing of the number of somatic cell 
was curcuma, Zn-proteinate and Cu-proteinate 
supplement, it was in day 23 with the number 
of somatic cell decreased until 487.000 cell/ml 
and day 75 with the number of somatic cell 
decreased about 188.000 cell/ml. 
Influence of Curcumma, Zn-proteinate, 
and Cu-proteinate Supplementation on 
4%FCM Milk Production  
4%FCM Milk production dairy cow with 
curcuma, Zn-proteinate and Cu-priteinate 
supplement highly different (P<0.05) compared 
with curcumma supplement; Cu-proteinate 
supplement; Zn-proteinate supplement and 
control group, but no significant different with 
Zn-proteinate and Cu-proteinate supplement, 
whereas cow at curcumma supplement was no 
different with Cu-proteinate supplement; Zn-
proteinate supplement ;  Zn-proteinate and Cu-
proteinate supplement  but different (P<0.05) 
with control group.   
The cows with  Curcumma, Zn-proteinate 
and Cu-proteinate supplement  could be 
increased 4% FCM milk production highly 
compared with control group; Zn-proteinate 
supplement; Cu-proteinate supplement; and 
Curcumma supplement;   Zn-proteinate and Cu-
proteinate  supplement. 
Result of  Tanuwiria research (2004) shows  
that Zn-proteinate and Cu-proteinate 
supplement could be increased 4% FCM milk 
production on lactating dairy cow about 2.42 
kg/day (26.76%) compared with control group.  
The cows with  Curcumma, Zn-proteinate and 
Cu-proteinate supplement  was influenced to 
increase 4% FCM milk production and to 
physiological normal status, the decreasing of 
milk production post peak of milk production 
more stable compared with control group, Zn-
proteinate supplement; Cu-proteinate 
supplement;  Curcumma supplement;  and   Zn-
proteinate and Cu-proteinate  supplement. 
That condition occurred, because 
curcumma, Zn-proteinate and Cu-proteinate 
suplemments could be recovered  subclinical 
mastitis (van Knegsel et al., 2007 and 
Hagnestam-Nielsen, 2009) so that metabolic 
process  in alveoli more optimal and persistency 
 
Table 1.    Influence of  curcumma, Zn-proteinate and Cu-proteinate supplementation on decrease of 
somatic cell amount 
Times 
Treatments 
R1 R2 R3 R4 R5 R6 
day  ………….  x 105 (Cell/ml)  …………… 
0 16.25 16.35 16.26 16.34 16.33 16.36 
15 16.15 15.70   9.10 12.88    9.28   6.68 
30 15.45    7.30    4.05   4.63    6.98   3.10 
45 20.85    8.73   4.30   6.28    5.13   3.90 
60 19.85    6.30   3.90   5.00    5.35   2.65 
75 19.15    1.40   2.75   2.78    2.38   1.13 
R1=; R2= Zn-proteinat supplement; R3= Cu-proteinat supplement;    R4= curcummin supplement;   R5= Zn-proteinat and Cu-proteinat 
supplement, and  R6= curcummin, Zn-proteinat and Cu-proteinat supplement. 
 
Tabel 2.  Influence of curcumma, Zn-proteinate, and Cu-proteinate supplemention on 4%   FCM milk 
production  
Treatments 4% FCM Milk Production  
 ……..   kg  ........ 
Control   9.43 a ± 1.32 
Zn-proteinat 11.64 b ± 2.39 
Cu-proteinat 11.52 b ± 2.60 
Curcummin 11.05
b 
 ± 3.01 
Zn-proteinat and Cu-proteinat  12.04bc ± 2.05 
Curcummin, Zn-proteinat and Cu-proteinat  12.60c   ± 2.71 
Different superscript in same column shown significant different (P<0.05). 
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Figure 1. Decreasing number of somatic cells. 
 
influence decreased.  The curcumma could be 
increased activity of microbe in rumen (Hariani, 
2004), so the nutrient absorption in rument 
more efficient because of curcumoid, atsiri oil, 
selenium, vitamin C and vitamin E contents as a 
natural antioxidant. 
Conclusions  
(1). Curcumma supplement; Zn-proteinate 
supplement; and Cu-proteinate supplement in 
animal rations could be decreased subclinical 
mastitis status. Curcumma, Zn-proteinate and 
Cu-proteinate supplement as the best to 
discovered subclinical mastitis at day 23; (2). 
Curcumma, Zn-proteinate and Cu-proteinate 
supplement in animal rations could be 
increased 4% FCM milk production and as the 
best treatment. 
References 
Chase CR, DK Beede, HH Van Horn, JK Shearer, CJ 
Wilcox, and GA Donovan.  2002.  Responses of 
lactating dairy cows to copper source, 
supplementation rate, and dietary antagonist 
(Iron). J. Dairy Sci.  83 : 1845-1852. 
Cope CM, AM Mackenzie, D Wilde, and LA Sinclair.  
2009.  Effects of level and form of dietary zinc on 
dairy cow performance and health. J. Dairy Sci. 
92:2128-2135.  
de Haas, W Ouweltjes, J ten Napel, JJ Windig and G 
de Jong. 2008. Alternative somatic cell count 
traits as mastitis indicators for genetic selection.  
J. Dairy Sci. 91:2501-2511. 
Dewhurst RJ, JM Moorby, MS Dhanoa, and WJ 
Fisher.  2002.   Effects of level of concentrate 
feeding during the second gestation of holstein-
friesian dairy cows. 1. Feed intake and milk 
production.  J. Dairy Sci. 85:169-177. 
Harmon RJ.  1994.  Physiology of mastitis and factors 
affecting somatic cell counts.  J. Dairy Sci. 
77:2103-2112. 
Harmon RJ and PM Torrie.  1997.  Pressonomic 
Implication of Copper and Zinc Proteinats : Role 
in Mastitis Control.  In : Lyon T.P, K.A. Jasques, 
editor.  Biotechnology in the Feed Industry 
Proceedings of Alltech’s 13th annual Symposium. 
Notingham University. 
Hagnestam-Nielsen, U Emanuelson, B Berglund and 
E Strandberg. 2009.  Relationship between 
somatic cell count and milk yield in different 
stages of lactation.  J. Dairy Sci. 92:3124-3133.  
Hariani NT.   2004.  Pengaruh Pemberian Ransum 
yang Mengandung Kunyit (Curcuma domestica, 
Val) Terhadap Populasi Protozoa dan Bakteri 
Cairan Domba Local (in vitro). Thesis.  Universitas 
Padjadjaran. 
Hettinga, HJF van Valenberg, TJG M Lam and ACM 
van Hooijdonk. 2008. Detection of mastitis 
pathogens by analysis of volatile bacterial 
metabolites. J. Dairy Sci. 91:3834-3839.  
Hristov N, W Hazen, and JW Ellsworth.  2007.  
Efficiency of use of imported magnesium, sulfur, 
copper, and zinc on idaho dairy farms. J. Dairy 
Sci. 90:3034-3043.  
Li, DF McCrory, JM Powell, H Saam and D Jackson-
Smith.  2005. A survey of selected heavy metal 
concentrations in wisconsin dairy feeds. J. Dairy 
Sci. 88:2911-2922. 
Ma, JF Wang, K Wang, CX Wu, TLai  and YH Zhu.  
2007.  Short Communication: Changes in 
micromineral, magnesium, cytokine, and cortisol 
concentrations in blood of dairy goats following 
R1 
R2 
R3 
R4 
R5 
R6 0 
5 
10 
15 
20 
25 
0 15 30 45 60 75 
day 
x 10 
5 
 cell/ml 
DS Tasripin et al/Animal Production 12 (1):16 - 20 
 
20 
 
intramammary Inoculation with Staphylococcus 
aureus. J. Dairy Sci. 90:4679-4683.  
McDowell, R.E. 2000.  Reevaluation of the metabolic 
essentially of the vitamins.  J. Anim. Sci. 13:115-
125. 
Middleton JR,  D Hardin, B Steeven, R Randle and JW 
Tyler.  2004.  Use of somatik cell count and 
californian mastitis test result from invidual 
quarter milk samples to detect subclinical 
intramammary infection in dairy cattle from a 
herd with a high bulk tank somatic cell count.  J. 
of American Vet. Med. Assoc. 1, 224(3):419-23. 
Middleton JR, CD Luby, L Viera, JW Tyler and Casteel.  
2004.  Influence of Staphylococcus aureus 
intramammary infection on serum copper, zinc, 
and irin consentration. J. Dairy Sci. 87:976-979. 
Middleton, CD Luby, L Viera, JW Tyler and S Casteel.  
2004.  Short Communication: Influence of 
staphylococcus aureus intramammary infection 
on serum copper, zinc, and iron concentrations. 
J. Dairy Sci. 87:976-979. 
Nickerson CG.  2005.  Choosing The Best Teat Dip for 
Mastitis Control and Milk Quality. Louisiana State 
University Agriculture Center Homer, Louisiana. 
Norman HD, RH Miller,   JR Wright and GR Wiggans.  
2000.  Herd and state means for somatic cell 
count from dairy herd improvement.  J. Dairy Sci. 
83:2782-2788.  
Nocek JE, MT Socha, and DJ Tomlinson.  2006.  The 
effect of trace mineral fortification level and 
source on performance of dairy cattle.  J. Dairy 
Sci. 89:2679-2693. 
Riekerink O, HW Barkema, DF Kelton and DT Scholl.  
2008. Incidence rate of clinical mastitis on 
canadian dairy farms. J. Dairy Sci. 91:1366-1377.  
Scaletti RW, DS Trammell, BA Smith, and RJ Harmon.  
2003.  Role of dietary copper in enhancing 
resistance to Escherichia coli Mastitis.  J. Dairy 
Sci. 86:1240-1249. 
Sidik M dan A Muhtadi. 1992. Temulawak (Curcuma 
xanthorrhiza Roxb)  Pengembangan dan 
Pemanfaatannya Obat Bahan Alam. Yayasan 
Pengembangan Obat Bahan Alam.   
Steeneveld W, H Hogeveen, HW Barkema, J van den 
Broek and RBM Huirne. 2008. The influence of 
cow factors on the incidence of clinical mastitis 
in dairy cows. J. Dairy Sci. 91:1391–1402. 
Steel RGD dan JH Torrie. 1993. Prinsip dan Prosedur 
Statistik, Suatu Pendekatan Biometrik. Gramedia.  
Jakarta. 
Siciliano-Jones  JL, MT  Socha, DJ Tomlinson, and JM 
DeFrain.  2008.  Effect of trace mineral source on 
lactation performance, claw integrity, and 
fertility of dairy cattle.  FARME Institute, Homer, 
NY 13077.  J. Dairy Sci.  91:1985-1995.  
Tanuwiria UH. 2004.  Suplemen Seng dan Tembaga 
Organik, Serta Kompleks Kalsium-minyak Ikan 
dalam Ransum Berbasis Limbah Industri-agro 
untuk Pemacu Pertumbuhan dan Produksi Susu 
pada Sapi Perah [Disertasi]. Bogor: Institut 
Pertanian Bogor.  Program Pascasarjana, 
Program Studi Ilmu Ternak.  
Tripaldi, CS  Terramocca, S Bartoci, M Angeluci dan V 
Danese.  2003.  The efect of somatic cell count 
on yield, composition and coagulation properties 
of mediterranean buffalo milk.  Asian-Aust.  J. 
Anim. Sci. 16(5):738-742. 
Van Knegsel, G de Vries Reilingh, S Meulenberg, H 
van den Brand, J Dijkstra, B Kemp and HK 
Parmentier.  2007.  Natural antibodies related to 
energy balance in early lactation dairy cows. J. 
Dairy Sci. 90:5490-5498. 
Van Hulzen, RC Sprong, R van der Meer and JAM van 
Arendon. 2009.  Genetic and nongenetic 
variation in concentration of selenium, calcium, 
potassium, zinc, magnesium, and phosphorus in 
milk of Dutch Holstein-Friesian cows. J. Dairy Sci. 
92:5754-5759.  
Wang, J, L Jiao, J Ma, C Wu, K Wang, and M Wang. 
2007. Effects of ntravenous infusion of 
lipopolysaccharide on plasma micromineral, 
magnesium, and cytokine concentrations and 
serum cortisol concentrations in lactating goats. 
Am. J. Vet. Res. 68:529-534. 
Weis WP.   2005.  Antioksidant Nutriens, Cows 
Health and Milk Quality.  Penn State Dairy Cattle 
Nutrision Workshop.  Departement of Animal 
Sciences.  Ohio Agriculture Research and 
Development Center.  The Ohio State University 
Wooster.  http://www.6@osu.edu. 10/02/2007. 
Wright  CL and JW Spears.  2004.   Effect of Zinc 
Source and Dietary Level on Zinc Metabolism in 
Holstein Calves.  Department of Animal Science 
and Interdepartmental Nutrition Program, North 
Carolina State University.   J. Dairy Sci. 87:1085-
1091. 
Yost GP, JD Arthington, LR McDowell, FG Martin, NS 
Wilkinson, and CK Swenson.  2008.  Effect of 
Copper Source and Level on the Rate and Extent 
of Copper Repletion in Holstein Heifers. J.  Dairy 
Sci.  85:3297-3303. 
Yalcin C, Y Cevger,  and KTG Uysal. 2000.  Estimation 
yield from subclinical mastitis in dairy cows. Turk. 
J. Vet. Anim. Sci. 24:599-604. 
